Evaluation of the potassium channel activator BRL 38227 as an inhaled bronchodilator in the guinea-pig: contrast with nifedipine and salbutamol.
The potential of the potassium channel activator cromakalim and its active enantiomer BRL 38227 as inhaled bronchodilators has been evaluated in the guinea-pig, in comparison with nifedipine, salbutamol and aminophylline. Inhaled cromakalim and BRL 38227 prolonged the time before histamine-induced collapse in conscious guinea-pigs, BRL 38227 (ED50 250 to 500 micrograms/mL, roughly 10 to 20 micrograms per animal) being twice as potent as cromakalim. In anaesthetized guinea-pigs, BRL 38227 (inhaled and i.v.) and aminophylline (i.v.) caused similar percentage inhibitions of the increase in airways resistance and decrease in dynamic lung compliance elicited by histamine, whereas salbutamol (inhaled and i.v.) was more effective against resistance. Inhaled BRL 38227 and salbutamol were more potent against inhaled than against i.v. histamine. BRL 38227 inhibited the effects of i.v. and inhaled histamine by 67-78% when nebulized from solutions of 250 and 31 micrograms/mL respectively, but the lowest concentration that lowered blood pressure significantly was 500 micrograms/mL. In contrast, nifedipine had no effect on compliance and caused only a marginal (21%) inhibition of resistance at a dose (200 micrograms/kg i.v.) which lowered blood pressure by 44%. These results show that BRL 38227 is an effective bronchodilator when given by inhalation. It differs from salbutamol in its effects on airways dynamics, and its effect on lung compliance cannot be attributed to a pulmonary vasodilator effect. Furthermore, L-type calcium channels are not significantly involved in histamine-induced bronchoconstriction or therefore in the bronchodilator effect of BRL 38227.